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ABSTRACT

The operations of the Deseret Test Center Technical Library, an

element of the Intormation Analysis Branch, were examined- Measures of

effectiveness for the Branch and Library were proposed and the advan-

tages and disadvantages of having microform in the Library's holdings

were discussed. The design, administration and results of a Technical

Information Services Questionnaire were presented and selected ques-

tions from the Questionnaire were subjected to analysis using attitude

scaling techniques. The growth of the Library's collection was

modeled a- -. linear regression model and the number of years remaining

until the Library reached capacity was determined. Holding policies

for present holdings and future acquisitions were proposed to provide

additional space for future growth. Considerations for equipment

necessary to utilize the microform holdings were detailed and a

distribution of microform readers was proposed based on the results

of modeling reader use as a finite population, many server queueing

problem.
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I. INTRODUCTION

This study is concerned with operations of the Technical Libiary at

the Deseret Test Center, a research fEcility located in Utah. The
If

material presented in this section will state the purpose of the study,

define some terms peculiar to libraries, discuss the background of the

organization being examined and briefly outline a previous library

study.

A. PURPOSE OF THE STUDY

The purpose of this study was to analyze the operations of the

Deseret Test Center Technical Library and to recomnend •l.'cies asJ

procedures that would insure that the library's holdings would continue

to provide the patron with the level of service to which he has become

accustom. The problem underlying the stated purpose was to determine

if inclusion of microfilm records in quantity to the library holdings

would provide the patron with a level of service while providing the

library with needed space for expansion.

B. DEFINITIONS OF TECHNICAL TERMS

Several terms, peculiar to libraries, will be used throughout this

study and should be specifically defined to avoid confusion later.

These terms are:

Microform: (noun): a generic term referring to any miniaturized

form containing microimages.

Microfilm: (noun): any transparent photographic film in roll,

strip or scroll form containing negative or positive microreproductions

of graphic records. Presently, both 16m and 3-%n film are being used.

PI inCu pte blank
9



Both are stored in the small casset cannisters common to 35mm photo-

graphic film with each casset containing one document. Longer strips

are stored on reels that are 3 3/4 inches in diameter.

Microfiche: (noun): any transparent photographic film In flat

form containing multiple negative or positive microreproductions of

graphic records arranged in a grid pattern by rows. There are many

sizes of microfiche but the one currently in use by the goverrnent is

approximately four-by-six inches. The common format has up to 58

microimages, each image being one page of the original document, on

the first fiche and up to 70 microimages on succeeding fiche.

Microform reader: (noun): a devise used to enlarge and to

project a microimage onto a screen for viewing by the user. Some

readers have the additional capability of producing a hard copy of any

microimages. Readers with thif capability are called microform reader/

printers or reader/printers.

C. BACKGROUND

To understand the pecularities of the library at Deseret Test

Center, it is necessary to appreciate the history, the organization

and th- missions of the Center. This is accomplished below by first

discussing briefly the history of DTC, itp organization and some of its

functions or missions. Next specifics of lie Information Analysis

Branch, the results of a library study previously conducted; and a

discussion of the meaning of the so called "information explosion"

will be presented.

1. History. Organization and Missions of DTC

Deseret Test Center was orgAnized at Fort Douglas, Utah in

May 1962 as a Class II activity under the jurisdiction of the Chief

10



Chemical Officer of the Army. In August 1962 with the disestablishment

of the Office of the Chief Chemical Officer, the jurisdiction for DTC

was transferred to the Army Material Command, where it remains today.

A noteable addition was made to the Center in July 196h -%hen Dugway

Proving Grounds, a large test site located approximately ninety miles

southeast of Fort Douglas, was merged with DTC. The organizational

chart of the Center, as of March 1969, is shown as figure 1. Ref. 1

The main headquarters of the Center, located at Fort Douglas,

consists cf the command group and portions of each staff office. At

Dugway Proving Grounds are the research and testing facilities as w '1

as the remaining portion of each staff office. The physical separation

of the two elements of the Center causes some difficulty in coordina-

tion and supervision. These problems are being overcome through trans-

fer of responsibility and personnel.

The missions or functions of Deseret Test Center include:

a. Collection, analysis and correlation of chemical and bio-

logical (CB) test requirements submitted by the military services.

b. Preparation of CB test plans.

c. The planning, courdination, scheduling and conduct or

support of CB tests.

d. Evaluation of test dzta, preparation and distribution of

test reports.

e. Engaging in research, development, laboratory and field

tests and investigations t^ support the functoins of the comand.

These activities cover such peripheral areas as meteorology, ecology,

epidemiology and test tecl;nolngy

f. Serving as the Joint contact point for the collection.

publication and mainterance of the CB fechnical Source Book. [Ref. *•

II



z

Inn
Z 1-4

1-4 -n 1..I4

0-4

~x40 '-4
'-F -4WEl wl

Q 0
Z -4 0 E-0

1-4

1-44

12L



2. The Information Analysis Branch

The Ir.formation Analysis Branch, part of the Joint Contact Point

Division of the Technology and Technical Support Directorate, is

located both at Fort Douglas and at Dugway Proving Grounds. The func-

tions of the branch are to:

a. Receive and process requiremen-s for CB technical informa-

tion submitted by the CB community.

b. Collect, screen and evaluate CB weapons and defense systems

testing information generated by the CB community, Quadrapartite and

other friendly countries and integrate the information into a dynamic

technical data repository.

c. Collect, screen .nd assess CB field testing information

from intelligence sources.

d. Determine the requirements for and provide an adequate

storage and retrieval system for the dynamic technical data repository.

e. Maintain liaison with the Defense Documentation Center and

the CB community.

f. Provide a technical library automated to facilitate ready

location of information to support the dynamic technical data
repository. ERef 11

The major concern of this thesis is with the last function -

the maintainapce of a technical library. Presently, the branch

operates a small library facility at Fort Douglas and a larger facility

at Dugway.

The facility at Fort Douglas consists mainly of classified and

unclassified technical rcports, test plans, and related material.

There is a section set aside where curreiut periodicals of the various
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technical disciplines represented in the cowand are displayed; however

no bound periodicals are3 retained. A small collection of technical

books and military manuals has been established. The patrons, here,

are mostly administrators or those who are concerned with either pure

or applied research into the more basic sciences related to CB

technology.

The Dugway facility has been established longer than the one at

Fort Douglas and parallels more closely the traditional technical

library. The collection here includes classified and unclassified

technical reports, laboratory notebooks, current and bound periodicals,

and a rather extensive collection of technical books. The Dugway

patron is a scientist concerned with pure or applied research Ln the

areas of chemistry, biology, ecology, epidemiology, meteorology,

physiology, palenantology, geology, becteriology and other such areas.

There is interest at both locations for material located at the

other facility. Resultantly, there is an interchange of material from

one location to the other. This is accomplished by a courier service

provided on a twice a day basis by the Personnel, Training and Adminis-

tration Directorate. Material requested one day is generally received

by the requesting facility the next day.

3. Previous Library Study

Anyone look?.ng at the organization of the Information Analysis

Branch with its two library facilities would suspect that there must be

some duplication of effort as well as duplication of material. The

next logical step would be to suggest combining the two facilities to

produce a monetary savings. However, one must consider the distance

factor as well as the monetary savings before drawing a firm conclusion

on the propriety of maintaining two facilities.

14



In November 1968, the Commanding General of DTC directed that a

studý be conducted to determine where the consolidation of the two

facilities should take place. This statement implied that consolida-

tion of the two facilities was a foregone conclusion and not open to

discussion.

The ad hoc committee appointed to accomodate the commander's

request attacked the problem by interviewing those division chiefs who

had an interest in the Technical Library ane by interviewing individuals

selected at random. Little is recorded concerning the nature and

results of these interviews. Some data concerning the space availabilty

at each facility, the size of each collection and other physical para-

meters was gathered. However, the study was careful to indicate that a

decision cannot be made on these physical parameters alone.

As a conclusion to the study, the committee recommended consoli-

dating the resources of the two library facilities at Dugway; estab-

lishing a reading room at Fort Douglas; and expanding the mission of

the Library. Little was said about the decision process that led to

these conclusions. The general tone of the study was that of "Yes,

Sir!". In other words, the committee was biased from the start toward

consolidation and failed to investigate thoroughly those areas that

might have countered a recommendation for consolidation.

After the report was submitted, there were lengthy rebuttals

by those who felt that the decision to consolidate needed to be

justified. These retruttals, while slightly histrionic, are based on

experience with operations of the Library and on the premice that the

Library must be readily available to all patrons to truely be effective.

They &tress that the conmittee failed to consider certain library
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imprbvements that were in progress and that were designed to overcome

the patron's frequent objection that the system could not provide

material on a timely basis.

In February .1969, after weighing the study against the rebu-

tals, the general directed that the two facilities be consolidated.

This directive was interpreted by those responsible for its implemen-

tation to mean consolidation of certain administrative operations and

responsibilities, not consolidation of holdings. [Ref. 2J

During June of 1969, there was some talk of physically

consolidating the holdings of both facilities at Fort Douglas but this

plan was abandoned.

For the purpose of this thesis, it will be assumed that the

interpretation of the general's directive to consolidate was correct

and thus there will be two library facilities in the command. It will

be seen that without this assumption, this study would be meaningless

since any recommendations for policies relating what to hold or retain

in the library as well as predictions on space availability would be

hollow and, possibly, conflicting depending on where the physiLal

consolidation was to take place.

4. Special Considerations

What is the impact of the so called "information explosion" on

a technical library? Certainly, the amount of information being

published in the form of books, reports, periodicals and the like is

increasing rapidly each year. This growth has not and should not

alter the traditional characterization of a library as a highly

organized, neatly ordered and systematically arranged collection of

books, bound and loose periodicals, and reports. To the infrequent
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I

patron to a library, the obvious change is that the libratian and his

staff are not able to pinpoint the single item in the library's

collection that answers the patron's specific question. Rather the

staff must point the patron to an area of the library and allow him to

dig and delve for his answer. An alternative to this method is for the

library staff to conduct a bibliographic search of the collection using

some automated means to determine those it3ms of tie collection that

would satisfy the patron's needs.

Implied in what has just been stated is that the lihrary must

be a dynamic organization. No longer can th. librarian bo tied tc

archaic time-consuming procedures. The librarian must plan where all

the newly acquired material is to be shelved and what open azoas are to

be eliminated to make room for more material while still maintaining

the classical ordering of the library. But, of even more importance,

is the problem of providing the patron with a level of service equiva-

lent to that of the older, smaller facility where the librarian knew

exactly where everything was.

Of coursi, all the innovations must be constrained either by the

physical size of the library or by budget. Space soon becomes

critical. When one considers that the Defense Documentation Center,

the central facility of the Department of Defense for processing and

distributing scientific and technical reports of Defense sponsored

research, developments, test and evaluation efforts, process in excess

of 50.000 new documents yearly, one quickly concludes that the

librarian must have a dynamic program for storing the su.bject of these

reports of concern to the supported facility. Additional space can be

made available, when all shelves are filled, in three basic ways;

17



(i) by building a new and bigger facility; (2) by reducing the amount

of reading rooms, aisle and work sracL; (3) by being a heretic to

tradition and incorporating miniaturized or microformed records into

the collection. The first alternative, a new facility, is generally

out of the question because of cost factors. The second, reducing open

spaces, provides a very short run solution to the problem and when all

open spaces have been reduced to a minimum provides no solution. The

last alternative, microform is not the panacea but does provide a major

space savings. This will be discussed throughout this paper.

The information retrieval problem, providing the patron with

the material that will satisfy his needs, is being solved through

computer based bibliographic search systems. These systems provide the

capability of matching a patron's area of iterest, expressed as a

combination of key words and Boolean operators, with those holdings in

the library pertaining to the area of interest. Some systems provide

only a list of the reports of interest while others go further and also

provide an abstract of each reference. The object of these systems,

then, is to relieve the librarian of knowing what is contained in each

document in the library's holdings.

To answer the question posed at the beginning of this section,

the impact of the information explosion is to force librarians to

become innovators by appealing to their professional pride and the

desire to provide the patron with the best possible service.

18



1I. MEASURES OF EFFECTIVENESS FOR THE INFORMATION ANALYSIS BRANCH

It was noted earlier that the Technical Library at Deseret Test

Center is an element of the Information Analysis Branch, Joint Contact

Point Division, and thus, any standards of performance or measures of

effectiveness for the library must be expressed in terms of the Brauk,

the lowest level of structure in the command.

When the research for this study was accomplished, in May and

June 1969, there were no established measures of effectiveness for the

Branch and, resultantly, no operating rules for the library. One of

the initial actions taken during the research phase was to propose

effectiveness measures for approval of the Branch chief in order to

provide structure for the larger problem of optimizing holdings.

The product of the Information Analysis Branch is service to the

patrons. Its real function is support of the scientists, engineers,

and administrators who are directly involved with accomplishing the

overall goals of DTC. The support provided by the Branch is timely and

adequate information. It is realized that the scientist or engineer

will use only that information readily available to him; that is to

say, he will use whatever he can find quickly. This condition does not

always lead to use of the best information but does emphazize the

necessity of having a responsive information system to support the

scientist or engineer. DTC has been moving toward a responsive system.

In early 1969 they contracted with Planning Research Corporation to

develop an in-house capability of producing a bibliography for those

areas of interest to DTC research personnel. This system utilizes a

thesaurur of more than 70,000 words and chemical compound names with an



initial bibliography of 10,000 documents in DTC Document Bank. This

bank is being expanded to include the material at all research agencies

with a mission that overlaps or relates to the DTC missions as well as

to include material available through DDC. Further, it is planned to

incorporate the contents of the Technical Abstracts Bulletin, the

periodical published by DDC listing all new government related publi-

cations, that relate to DTC into the bank within a few days of its

publication. When completely operational, this bibliographic search

system will provide a tremendous assist to the Branch in supporting the

patron with timely and adequate information.

At present, the BrAnch has established the unwritten policy of

processing requests for information on the same day received. Requests

may require ordering documents from DDC, obtaining bibliographic

searches from DDC -r Medical Literature Analysis and Retriva! System

(MEDLARS): arranging interlibrary loans, or obtaining copies of

periodical articles available from the University of Utah Library.

This policy has resulted in increased library usage simply because

patrons realize that they will get the information they need in a

timely manner.

The measures of effectiveness listed below resulted from the modi-

fication of the inital measures submitted to the Information Analysis

Branch Chief. Following each measure is a brief Justification of that

measure.

A. In-HOUSE BIBLIOGRAPHIC SEARCH

Within 24 hours of receipt of a request for a bibliographic search

from a patron in DTC, the Information Analysis Branch will provide the

patron with a bibliographic listing of all doctments relating to the

20



patron's subject area that are in the DTC Document Bank. Additinnally,

the Technical Library will provide either the document or an abstract

for 90% of the items in the bibliographic listing that are in the

holdings of the DTC Technical Library. Emphasis will be on providing

documents. Abstracts will be provided only when the document is not

readily available.

Measure A reflects the bibliographic search capability being devel-

oped under contract by the Planning Research Corporation and which is

designed to produce a bibliographic listing, using the in-house computer,

of documents related to a patron's area of interest. The system was

expected to be operational by September 1969. The 24 hour time factor

reflects the anticipated computer schedule of one bibliographic search

run daily. Additionally, very few short fuzed projects are received

by the headquarters, thus the productive effort would not suffcr because

of a 24 hour delay in receiving the results of a search. With only one

exception, the patrons surveyed felt that their productive effort Would

not be unfavorably affected by this 24 hour dealy. The 902 level for

providing documents and abstracts to the patron is the upper bound on

this service. Presently, a 50% level is probably the maximum attain-

able level since establishment of an abstract file has not been

accomplished.

B. OUT-OF-HOUSE IIBLIOGRAP'.C SEARCH

If the results of an in-house bibliographic search are inadequate

for the patron's needs, the patrot villi be provided a more detailed

bibliography of documents in the holdings of either the Defense Docu-

sentation Center (DDC) or the Medical Literature Analysis and Retrival

System (MEDLARS). Searches from DDC will be provided within six



working days and will include abstracts while a search from MEDLARS will

be provided within ten working days. Those documents available locally I..

will be provided, on request, within 24 hours. Other documents will be

obtained through incerlibrary loan, requisition from DDC or purchase

from publisher and will be provided upcn receipt at the Technical

Library.

Mezxsure B concerns bibliographic searches that would be made should

a pAtron consider the in-house search inadequate for his needs. Cer-

tain specialized areas peripheral to the CB field will have orly

limited references in the document bank; thus to obtain an adequate

bibliography for these arers, it may be necessary to utilize the

resources of the Defense Documentation Center, DOC, at Alexandria,

Vixginia, or of the Medial Literature Analysis and Retrieval Syster,

MEDLARS, with regional office at Denver, Colorado. The time delay for

DDC reflects the usual airmail time between Salt Lake City and

Alexandria with a day added for processing. The MEDLARS delay reflects

the airmail time plus a pro-essing delay of five days since MEDLARS

makes searches only one day a week. The 24 hour delay for providing

documents in the DTC Technical Library results from the time neces-

sary to collect the documents from library storage. It is difficult

to quantify the times that will be required to obtain materials irom

sources outside DTC.

C. PATRONS OUTSIDE DTC

For requests from patrons outside DTC, a bibliographic search of

documents in DTC Document Bank will be accomplished within 24 hours and

forwarded to the patron by mir-ail. It is the patron's responsiility

to initiate action to acquire any document listed in the search.

22



Measure C concerns &ccomplishmet. of searches for patrons not in

DTC, and considers the anticipated once-a-day batch processing of

bibliographic searches by the computer facIlity. j
D. HOLDING DOCTRINES

To assist the Joint Contact Point Division in acromplishing its CS

focal point mission and to support the dynamic technical repository,

the Technical Library will attempt to maximize the ntuber of clareffied

and unclassified documents, periodical subscriptions and books in its

holdings in the fields of chemistry, biology, physiology, paleantology,

medicine, geology, ecology, meteorology, microbiology, mycology,

bacteriology, epidemeology, paristology, verology, mathematics,

statistics, physics, applied engineering, safety, and data processing

as they relate to chemical and biological warfare in its broadest

context. The holdings will include all documents and technical reports

generated by DTC and will favor, heavily, documents resulting from

government sponsored or government conducted research, development,

test and evaluation efforts that relate to chemical and biological

warfare. Pertinent abstracts of periodicals and defense produced or

sponsored technical reports will also be provided. These requirements

must be constrained by 3645 linear feet of storage space.

This measure is based on the functions of the Information Analysis

Branch as outlined in Chapter 6 cf DTC Pamphlet 10-1 with Change I and

on discussions with the personnel of the Branch. It pertains directly

to tit purpose of this study and is cunsistent with the requirement

estbliihed by Army :'aterfal Cotman'I that nTC serve as the focal point

for CB information. The shelf space constraint is the actual shelf

space now available at both facilities.
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III. TRADEOFF CONSIDERATIONS BE'NEEN MICROFORM AND HARD COPY

Since its inception, microform has been suggested as a logIcal

replacement for hard copy in library collections and much has been

recorded as to the pros and cons of such a replacement. Those

librarians of the classical era consider such a suggestion as heresy.

Others, whose esthetic sense overrides their common sense, object to

microform because they cannot virualize themselves curled up in their

favorite chair in front of the fire with a microform reader in their

lap. One specific advocate of hard copy, Harold Wooster oZ the Air

Force Office of Scientific Research, has gone so far as to propose

development of what he calls a "cuddly microfiche reader." Eef3
His reader is given such characteristics as portable, personal, and,

of course, cuddly. While his suggestions have nerit, the approach

tends to alienate readers desiring to critically evaluate the pros

and cons of microform as a replacenent for hard copy. What follows

is, hopefully, a less emotional condensation and consolidation of the

stated advantages and disadvantages of microform.

A. ADVANTAGES OF MICROFORM

The primary advantage of microform over hard copy is the savings of

shelf space resulting from exchanging a hard copy document that is an

inch or more thick for a few sheets or a short strip of photographic

film. For microfiche, physical measurements showed that, on the

average, 33 technical reports could be stored in one inch of shelf or

drawer space. Contrast this with measurements for hard copy technical

reports where three feet oi shelf or drawer space are required to store
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I
about 120 reports. With microfiche, it might be possible to reduce the

vertical space between shelves thus providing more shelves in a given

vertical plane than for hard copy reports since the standard government

fiche is four inches tall. Disregarding this possibility, and

translating microfiche per inch to microfiche per foot, it would be

possible to store over 1100 documents reduced to microfiche on a

three foot shelf. For microfilm, short documents are usually stored

individually in cassets that are 14 inches in diameter and 14 inches

high. On a three foot long shelf that is 12 inches deep, with cassets

arranged one high and eight deep, 112 documents, approximately the same

nimber as in hard copy, 120, could be stored. Considering the vertical

distance between shelves is 12 inches as a minimum and piling cassets

on top of each other, 896 documents could be stored on a shelf. Longer

documents in microform are wound usually on reels that are stored in

boxes 3 3/4 inches square by 14 inches wide. Thus, on a shelf three

feet long, 12 inches deep and 12 inches from the shelf above, 336

documents could be stored. This method of using reels is used only

for the longer documents so comparison with an average of 120 hard copy

documents occupying the same shelf space cannot be directly correlated.

Regardless of the storage method, the saving is appreciable varying

from the reduction of 1/3 for reel type containers to 1/10 for fiche.

A second advantage for using microform in government sponsored

libraries is that copies of reports obtained as secondary distribution

from DDC are provided free of cost to the requester while a charge of

$3.00 per document is levied for hard copies. For the DTC Library that

requests an average of 30 reports monthly, the direct savings ic

$90.00 which would nearly pay the purchase price of a good microform

reader costing approximately $100.00.
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Microform also serves as a means of preserving rare materials and

as a means of simply and economically reproducing this rare material.

This advantage is secondary to an agency that sends copies of all

reports to DDC but is a prime consideration in research facilities for

storing laboratory notebooks, test data and the like.

Other advantages include simplification and cost reduction of

mailing documents. For microfiche, this means putting a fiche in an

envelope and mailing as opposed to wrapping a hard copy document. Also,

microform saves the cost of binding loose periodicals or reports when

these are to be retained. Ref. 4, 5, 6, 7

B. DISADVANTAGES OF MICROFORM

To the patron a disadvantage of microform is that only the title

and some admistrative information can be read with the unaided eye.

This necessitates having microform readers readily available in all

work areas so that a person desiring to review a microform can do so

quickly and conveniently.

Implied in the disadvantage above is a second disadvantage, that of

the initial cost of procurring a microform system. For the system to

be accepted by the patrons, sufficient readers must be available to

reduce user inconvenience. A better than average reader available

through government supply channels costs about $100.00.

The problem of remarking classified documents is always a problem

to a library staff, but for documents on microform it is even more of a

problem. For hard copy material, the usual procedure in downgrading is

to mark out the classification marking at the top and bottom of each

page and write in the new classification. There is no comparable way

presently available to do this to microform documents. Generally, all
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that is done is to remark the classification on the container and on

the portion of the microform that is readable with the unaided eye.

Discussions of the advantages and disadvantages of microform

written several years ago listed the problem of eye fatigue as a draw

back to a microform system. This fatigue or eyestrain resulted from

reading the white on black image of the microform reader. The newer

readers have decreased this problem by using brighter illuminating

devices and more responsive screens. Personal experience of using a

reader nearly continuously for a full work day coupled with discussions

with frequent users of microform readers indicates that the new

readers have overcome this problem quite well. Wef 4, 5, 6,_]

C. DISCUSSION

To make a global comparison between the advantages and disadvantages

of microform would be foolhardy since each library must weigh each

factor according to their needs and problems.

To make a comparison for the DTC Library is less risky and, in

fact, quite valueable. Space is a prime problem at DTC. A weeding

program to eliminate seldom used material is of questionable value

since the chemical-biological warfare field has been cyclic in the

past. Material with a low demand today may suddenly become in great

demand as the research cycle returns to that field. Couple this with

the mission of being a repository for CB information and the magnitude

of the amount of material that must be held by DTC becomes staggering.

To store what must be obtained and what will be generated in years to

come will require space. Consider also, that DTC is fairly young and

has not received initial distribution of much of the material that it

will need. Implied here is a cost of procurring this needed material.
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The costs of purchasing hard copies at $3.00 a copy soon becomes

formidable. Applying the savings generated by obtaining microform to

the purchase of microform readers results in a continually improving

microform system and serves to counter the disadvantage of patron

inconvenience. No handy solution is available to the reclassification

problem. Despite this fact, the advantages of incorporating microform

into the holdings of the DTC Library far outweigh any and all

disadvantages.
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IV. TECHNICAL INFORMATION SERVICES QUESTIONNAIRE

During the initial design of this study, it was determined that

information concerning the users famitieri9y with microform and his

feelings toward the library would be helpful in order to determine and

evaluate holding policies. To this end, a questionnaire was designed

and distributed. The purposes cf this Technical Information Services

Questionnaire (TISQ) were to obtain ar evaluation of DTC personnel

toward microform, to ascertair the familiarity of the library patron

with microform, to determine the current utilization pattern of some

library services, and to record projected future library useages.

assuming that some new systcms were operational.

A. DESIGN OF THE QUESrIONNAIRI

The previous library study was examined in some detail prior to

designing the quest;onnaire to determine if any of the stated purposes

of the proposed questionnaire had been satisfactorily documented. This

analysis r;vealed that the desired information was not available.

In designing t01 specific questions for the questionnaire, it was

felt that subjective re-ponses shottld be soltciced concerning microform

since this type of response would pravide the res:pon,'er greattr freedom

to express his opinion. Further, it would serve to reflect whethex

those patrons who have strong opinions for cr aga!3sc microfor& Ied

vocalized their opinions to the extent that the less t~ir~l- opinioned

patrons were influenced by the vocalizing. Thic value :! the subjective

response was anticipated to override the difficultien associated with

objectively scoring questions of this type.
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Objective type questions were considered best for the areas related

to present and future library useage since the desire of the questions

in these areas was to establish useage patterns and not obtain the

opinions or feeling. of the staff.

An initial questionnaire was prepared and discussed at length with

members of the Information Analysis Branch and then sent to three

members of the DTC staff who had some experience with the design and

administration of questionnaires. These three respondants were asked

to complete the questionnaire and then to coment on the wording of the

questions and other areas that they felt pertinent.

Several valuable comments and suggestions resulted from these

precursory respondents and were incorporated into a second draft

questionnaire. During the discussion of this effort with the Informa-

tion Analysis Branch, some idiosyncrasies of the comand were identified

that necessitated further revision of the questionnaire. The final

questionnaire, figure 2, reflects all suggestions and modifications of

the previous attempts.

B. ADMINISTRATION OF THE QUESTIONNAIRE

TNo plans were considered for the distribution of the questionnaire

to the comand. The first was to survey a random sample of the staff

personnel at both Fort Douglas and Dugvay who had occasion to use the

Technical Library. -this alternative was rejected based on the mall

population less than 200 persounel, and on the inability to determine

whether a staff member was at Dugvay or at Fort Douglas.

The second plan, the one used, called for exhaustive distribution

of the questionnaire to the extent of possibly supersaturation of the

population. A Zotal of 173 questionnaires were distributed on
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TECHNICAL INFORMATION SERVICES QUESTIONNAIRE

Your answers and comments to these questions concerning technical infor-
mation services for DTC will assist in determining procedures for pro-
"viding better service.

1. Microform Utilization

The term microform includes both roll-type microfilm (16m and 35m)
and sheet-type microfiche. Two types of readers are available in the
Comuand to enlarge the microfilms and microfiche to a readable size.
These are a microform reader that enlarges and displays the image only
and a microform reader/printer that enlarges, displays, and provides
the reader with the option of making a hard copy of any page.

a. Are you familiar with microform and microform readers?
Yes No

b. What is your opinion of having documents available in microform?

Professional Journals?

Technical Reports?

c. Assuming that adequate microform readers were available and
easily accessible, would your productive effort be affected favorably
or unfavorably as a result of using microform as opposed to hard copy
documents or periodicals? Explain your rationale.

Figure 2



2. Present Utilization of the Library Services

a. Do you peruse or browse through current copies of technical
periodicals in your field or related fields that are available in the
library? Yes _ No _ If yes, are they read for

Background
Keeping current in field
Detailed study

b. Do you have occasion to refer to older technical periodicals?
Yes _ No If yes, how often? Weekly

Monthly

Are they read for Background
Detailed study
Updating in field

c. Do you have occasion to use documents or books available thru
the library? Yes -_- No __ If yes, are they used for

Background
Updating in field
Detailed study

d. Would you prefer to use documents, books, and periodicals

At the library __

At your desk

3. Future Utilization of Library Services

The Information Analysis Branch, Joint Contact Point Division, with
the assistance of Planning Research Corporation, is developing an auto-
mated in-house information retrieval system that will be completely
operational about I September 1969. This system, using automatic data
processing techniques, will have the capability of producing a biblio-
graphic listing of all documents in the DTC library which pertains to
the area of interest of the requestor. The response time, dictated by
the availability of the computer, .is expected to be 24 hours or less.

a. When this system becomes operational, do you envision that
your utilization of the library services will

Increase
Remain Constant
Decrease

Figure 2 continued
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b. Would it be satisfactory if the documents contained in the
bibliographic listing were provided to you in microform? (It is antici-
pated that sufficient microform readers will be available for you to
review the documents in either your imediate work area or the library.)
Yes No

Comnents:

c. Would you prefer to review the microform documents

At the library-
At your desk

4. Personal Background

Rank/Grade

Directorate

Division

Technical Speciality

Figure 2 continued
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19 Hay 1969 during a sequence of personal visits to each division and

branch chief's office. The purpose of the visit was to brief che chief

on the study, to request his cooperation and to deliver sufficient

copies of the questionnaire so that all branch members could respond.

Extra copies of the questionnaire, beyond the number needed on the

basis of one per library user, were provided to account for spoilage

or loss.

At the time of the survey, DTC was undergoing several personnel

changes, and thus, the exact number of personnel available for the

survey was not obtainable. Total authorized strength, total assigned

strength,, and total present for duty figures were available. However,

these figures included administrative and support personnel, those who

do not have a reason to use the Technical Library facilities, as well

as the research or scientific personnel.

To facilitate the processing of the questionnaire through the

message center-and to provide a brief explanation as to the purpose

of the survey and to indicate that the completed questionnaire was to

be returned to the Information Analysis Branch by 2 June 1969, a

covering Disposition Form (DF), DA Form 2496, was attached to each

questionnaire.

As the completed questionnaires were received, the covering DF was

removed; the questionnaire was numbered in the sequence that It was

received and was filed by division for later evaluation. Ninety-three

questionnaires were completed and returned by the cut off daý.e,

2 June 1969.
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C. ELIMINATION OF BIAS

The possibility of bias being introduced into the survey was

anticipated during the -esign phase and steps were taken then and in

the execution phase to minimize the problem.

One bias that could possibly arise was that of a responder stating

the opinions of his immediate superior. To reduce this area, the

branch and division chiefs were requested not to coment about the

survey, not to show extraordinary interest in the questionnaire, and not

to review the completed forms.

To prevent the responder from feeling that his answers might some-

day return to haunt hL&, no names weze -equested on the completed

questionnaire. Despite this measure, total anonymity cannot be guaran-

teed since the four pieces of personal u.formation requested in question

4 could possibly be used to identify a responder.

A third possible bias that vas considered was the influence oZ those

with strong opinions on those with less firmly entrenched opinions.

The short time allowed for responding to the questionnaire, 10 working

days, was established to reduce this problem. it was felt that, with

the normal workload levied on most research/scientific personneL, there

would be little time for the vocal opinionated patron to influeice

others.

Lastly, the Information kcalysis Branch and the administrative

section of the Joint Contact Point Division were eliminated from the

survey to avoid the inclusion of bias from those responsible for the

operation of the library facilities.
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D. SCORING DIE COMPLETED QUESTIONNAIRES

ThE scoring of the survey was done in two phases; tabulation of the

responses to the oLjective questions in parts 2 and 3, and evaluation
N

of the four subjective questioas in part 1. The methods used to

accomplish the first phase were trivial and will not be discussed.

The scoring of the four questions in part 1 dealing with microform

utilization was more difficult. The initial step was to read all the

responses in order to identify some patterns that could be used to

categorize the responses. This reading identified the four categories

of favorable, undecided, unfavorable and no answer. A more careful

second reading was then undertaken to classify each response into one

of the four categories. Comments such as "O.K., Good, Yes, Of value,"

were constured to mean a favorable response while comments lik6 "No,

Worthless, Cumbersome" were taken as implying an unfavorable response.

Those responders who discussed the pros and cons of the issue being

questioned without identifying their feelings were classed as undecided.

Those whose comments avoided the question or who put no response were

classed as no answer.

E. RESULTS OF THE SURVEY

Figure 3 gives the numberiLig system used in Tables I and II. Table

I lists the responses by division and directorate while table HI pre-

sents the responses for all responders. All the tabulations exclude

the initial three questionnaires and all percentage values are calcu-

lated on the number oi personnel responding since the exact number of

DTC personnel having occasion to utilize either of the Technical Library

facilities was not available. Where percentages do not sum to 100 for
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..CHNICAL ,,ATION "EVICES QUESTIONNAIRE

Your answers and comments to these questions concerning technical infor-
mation services for DTC will assist in determining procedures for pro-
viding better service.

1. Microform Utilization

The term microform includes both roll-type microfilm (16m and 35s)
and sheet-type microfiche. Two types of readers are available in the
Comand to enlarge the microfilms and microfiche to a readable size.
These are a microform reader that enlarges and displays tLe image only
and a microform reader/printer that enlarges, displays, and provides
the reader with the option of making a hard copy of any page.

a. Are you familiar with microform and microform readers?
Yes 1 No 2

b. What is your opinion of having documents available in microform?

3 Favor
4 Undecided
5 Opposed
6 No response

Professional Journals?

7 Favor
8 Undecided
9 Opposed

10 No response

Technical Reports?

11 Favor
12 Undecided
13 Opposed
14 No response

c. Assuming that adequate microform readers were available and
easily accessible, would your productive effort be effected favorably
or unfavorably as a result of using microform as opposed to hard copy
documents or periodicals? Explain your rationale.

15 Favor
16 Undecided
17 Cpposed
18 No response

Figure 3 Numbering System for Questionnaire
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2. Present Utilization of the Library Services

a. Do your peruse or browse through current copies of technical
periodicals in your field or related fields that are available in the
library? Yes 19 No 20 If yes, are they read for

Background 21
Keeping current in field 22
Detailed study 23

b. Do you have occasion to refer to older technical periodicals?
Yes 24 No 25 If yes, how often? Weekly 26

Monthly 27

Are they read for Background 28
Detailed study 29
Updating in field 30

c. Do you have occasion to use documents or books available thru
the library? Yes 31 No 32 If yes, are they used for

Background 33
Updating in field 34
Detailed study 35

d. Would you prefer to use documents, books, and periodicals

At the library 36
At your desk 37

3. Fucure Utilization of Library Services

The Information Analysis Branch, Joint Contact Point Division, with
the assistance of Planning Research Corporation, is developing an auto-
mated in-house information retrieval system that will be completely
operational about 1 September 1969. This sytem, using automatic data
processing techniques, will have the capability of producing a biblio-
graphic listing of all documents in the DTC library which pertains to
the area of interest of the requestor. The response time, dictated by
the availability of the computer, is expected to be 24 hours or less.

a. When this sytem becomes operational, do you envision that
your utilization of the library services will

Increase 38
Remain constant 39
Decrease 40

Figure 3 continued
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b. Would it be satisfactory if the documents contained in the
bibliographic listing were provided to you in microform? (It is antici-
pated that sufficient microform readers will be available for you to
review the documents in either your immediate work area or the library.)
Yes 41 No 42

Comments:

c. Would you prefer to review the microform documents
At the library 43

At your desk 44

4. Personal Background

Rank/Grade

Directorate

Division

Technical Speciality

Figure 3 continued
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a question, the difference reflects those who did not respond to the

question. Responses to some questions will sum to more than 100 since

multiple responses were permitted.

F. ANALYSIS OF RESULTS

Several significant results of the survey become obvious when

tables I and II have been studied. First, of particular interest is

the large percentage of respondents who failed to provide distinguish-

able or meaningful replies to the four subjective areas on question 1.

Responses 6, 10, 14 and 18 reflect this "No Response" category and the

average for these four responses is approximately 26%. The implication,

here, is two fold; either the respondents were not willing to expend

the time necessary to answer the questionnaire in depth, or the inter-

rogatives were not worded correctly to invoke a definitive response.

It does not appear possible to identify which of these implications

produced the high percentage of no responses.

The results of question 1 concerning microform utilization supported

some preconceived conclusions of the Information Analysis Branch. More

than three out of four responders were familiar with microform. This

was as expected since the Library had been procurring and distributing

microform and ancillary equipment for more than a year prior to the

study. The responses to the questions concerning what types of material

should be in microform also supported the staff's intuition. Technical

reports and documents, materials primarily used for detailed study,

were considered to be acceptable in microform to the majority of those

responding; while periodicals, which are used both for detailed study

and frequently for brousing or casual review, were not acceptable in

microform. These results will be utilized later in this study to

propose holding policies.
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TABLE I

PERCENT RESPONSES TO TECHNICAL INFORMATION SERVICES QUESTIONN4AIRE

PLANS AND ANALYSIS DIRECTORATE

Response
Number Edit Svc Mat Test Bio Sys Rsh & Anl Chan Sys Total

1 100.0 54.5 62.5 100.0 70.0 71.4
2 0.0 36.4 37.5 0.0 30.0 28.6

3 100.0 54.5 50.0 100.0 60.0 60.0
4 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 18.2 0.0 0.0 10.0 8.6
6 100.0 27.2 50.0 0.0 30.0 31.4

7 100.0 27.2 37.5 50.0 50.0 40.0
8 0.0 0.0 0.0 25.0 10.0 6.7
9 100.0 27.2 25.0 25.0 20.0 25.7

10 0.0 45.4 37.5 0.0 20.0 28.6

11 100.0 45.4 50.0 100.0 60.0 60.0
12 0.0 9.1 0.0 0.0 0.0 2.9
13 0.0 9.1 12.5 0.0 20.0 11.4
14 0.0 36.4 37.5 0.0 20.0 25.7

15 0.0 36.4 50.0 50.0 10.0 28.6
16 100.0 36.4 25.0 50.0 50.0 42.9
17 0.0 9.1 0.0 0.0 0.0 2.9
18 0.0 18.2 25.0 25.0 40.0 25.7

19 100.0 100.0 73.0 75.0 90.0 85.7
20 0.0 0.0 25.0 25.0 10.0 14.3

21 0.0 81.8 75.0 50.0 50.0 62.9
22 50.0 100.0 50.0 50.0 70.0 71.4
23 0.0 54.4 25.0 0.0 10.0 25.7

24 50.0 100.0 87.5 50.0 60.0 80.0
25 50.0 0.0 0.0 50.0 30.0 17.1

26 0.0 0.0 0.0 0.0 10.0 2.9
27 50.0 90.9 75.0 50.0 50.0 68.6

28 50.0 72.7 62.5 50.0 40.0 57.1
29 0.0 90.0 50.0 25.0 30.0 51.4
30 0.0 45.4 12.5 50.0 10.0 25.7
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TABLE I CONTINUED

PERCENT RESPONSES TO TECHNICAL INFORMATION SERVICES QUESTIGINAIRE

PLANS AND ANALYSIS DIRECTORATE

Response
Number Edit Svc Hat Test Bio Sys Rsh & Anl Chem SUs Total

31 100.0 100.0 100.0 100.0 100.0 100.0
32 0.0 0.0 0.0 0.0 0.0 0.0

33 0.0 90.0 87.5 75.0 100.0 85.7
34 0.0 63.6 62.5 100.0 60.0 62.9
35 50.0 90.9 100.0 100.0 80.0 82.9

36 0.0 36.4 0.0 25.0 10.0 17.1
37 100.0 72.7 75.0 75.0 90.0 80.0

38 50.0 36.4 75.0 75.0 60.0 60.0
39 50.0 45.4 25.0 25.0 40.0 40.0
40 0.0 0.0 0.0 0.0 0.0 0.0

41 50.0 72.7 87.5 100.0 90.0 82.9
42 0.0 9.1 12.5 0.0 0.0 5.7

43 0.0 36.4 12.5 25.0 20.0 22.8
44 100.0 45.4 75.0 50.0 70.0 62.9
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TABLE I Continued

PERCENT RESPONSES TO TECHNICAL INFORMATION SERVICES QUESTIONNAIRE

Response Test Medical Tech and Technological Support
Number Operations & Safety Directorate

Chem Metro JCP Bio Total

1 90.0 75.0 72.7 100.0 80.0 80.0 81.1
2 10.0 25.0 27.3 0.0 20.0 20.0 18.9

3 60.0 41.7 72.7 50.0 30.0 90.0 62.2
4 10.0 0.0 0.0 16.7 0.0 10.0 5.4
5 0.0 25.0 0.0 16.7 30.0 0.0 10.8
6 30.0 33.3 27.3 16.7 40.0 0.0 21.6

7 30.0 16.7 36.4 33.3 20.0 80.0 43.2
8 0.0 0.0 9.1 16.7 0.0 0.0 5.4
9 30.0 50.0 36.4 16.7 70.0 10.0 35.1

10 40.0 33.3 18.2 33.3 10.0 10.0 16.2

11 80.0 33.3 72.7 33.3 50.0 70.0 59.4
12 0.0 0.0 0.0 16.7 0.0 10.0 5.4
13 0.0 25.0 18.2 16.7 40.0 0.0 18.9
14 20.0 41.7 9.1 33.3 10.0 20.0 16.2

15 30.0 8.3 18.2 50.0 20.0 40.0 29.7
16 50.0 41.7 36.4 16.7 20.0 20.0 24.3
17 0.0 33.3 9.1 0.0 0.0 10.0 5.4
18 10.0 16.7 36.4 33.3 60.0 30.0 40.5

19 90.0 91.7 90.9 100.0 100.0 100.0 97.3
20 10.0 8.3 9.1 0.0 0.0 0.0 2.7

21 70.0 67.7 72.7 83.3 70.0 60.0 70.3
22 60.0 75.0 81.8 100.0 100.0 90.0 89.2
23 20.0 67.7 63.6 50.0 10.0 50.0 43.2
24 50.0 91.7 100.0 100.0 80.0 100.0 94.6

25 40.0 8.3 0.0 0.0 20.0 0.0 5.4

26 0.0 41.7 54.5 50.0 0.0 10.0 27.0
27 50.0 50.0 54.5 50.0 80.0 80.0 67.6

28 50.0 67.7 81.8 50.0 70.0 80.0 73.0
29 20.0 0.0 81.9 100.0 30.0 50.0 62.2
30 20.0 33.3 36.4 33.3 50.0 20.0 35.1

31 80.0 100.0 100.0 100.0 80.0 100.0 94.6
32 20.0 0.0 0.0 0.0 10.0 0.0 2.7

33 70.0 83.3 81.8 100.0 60.0 80.0 78.4
34 40.0 58.3 54.5 83.3 50.0 40.0 54.0
35 30.0 83.3 90.9 100.0 60.0 60.0 75.7

36 10.0 0.0 9.1 0.0 10.0 10.0 8.1
37 90.0 100.0 63.6 83.3 90.0 90.0 81.1
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TABLE I Continued

PERCENT RESPONSES TO TECHNICAL INFORMATION SERVICES QUESTIONNAIRE

Responses Test Medical Tech and Technological Support
Number operations & Safety Directorate

Chem Metro JCP Rio Total

38 30.0 67.7 54.5 83.3 50.0 60.0 59.4
39 70.0 33.3 36.4 16.7 40.0 40.0 35.1
40 0.0 0.0 9.1 0.0 0.0 0.0 2.7

41 80.0 58.3 90.9 50.0 80.0 100.0 83.8
42 10.0 41.7 9.1 50.0 10.0 0.0 13.5

43 10.0 8.3 27.3 16.7 10.0 10.0 16.2
44 60.0 83.3 63.6 83.3 80.0 90.0 78.4
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TABLE II

TOTAL TABULATED RESULTS OF TECHNICAL INFORMATION SERVICES QUESTIONNAIRE

Response Number Percent Response Response Number Percent Response

1 77.6 24 82.9
2 22.4 25 13.3

3 58.5 26 17.0
4 3.1 27 63.8
5 10.6 28 63.8
6 27.6 29 52.1

7 37.2 30 29.7
8 4.2
9 32.9 31 95.8

10 25.5 32 3.1

11 58.5 33 80.8
12 3.1 34 56.3
13 14.8 35 76.5
14 2 3 .4 3 6 9 .536 9.5
15 26.6 37 84.0
16 36.1
17 7.4 38 57.4
18 29.7 39 40.4

19 91.4 1.1

20 8.5 41 78.7
21 67.0 42 14.8
22 77.6 43 17.0
23 37.7 44 71.2
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While the large number of undecided responses to question 1-C

concerning the effect of microform on productive effort prohibits a

definitive evaluation of the question, it is interesting to note that

less than 10% of those responding anticipated a decrease in their pro-

ductive effort. Prior to the study. it was felt that many more library

patrons were opposed to microform and would express their opposition by

indicating a decrease in productive effort.

Responses to question 2-B, frequency of reference to older periodi-

cals, proved to be a surprise. Over 82% of those responding indicated

that they had occasion to refer to older periodicals. Of this group,

64% indicated that they referred to the older periodicals on a monthly

basis. This situation indicates an additional area that should be

investigated; namely, which of the 281 periodicals recei---4 by DTC

should be retained in order to best serve those patror who would

frequently consult them.

The responses to questions 2-D and 3-C pertaining to the preferred

use location for library material were as expected, heavily in favor

of the patron's desk. It is interesting to note that 84% responded

"desk" to question 2-D under present utilization, while only 71%

reqponded "desk" under future utilization.

The implementation of bibliographic search capability by the

Library will produce an increase in library utilization for 577 of the

responders while only 1.1%, one person, anticipates a decrease. The

significant result of ,uestion 3 is that 79. of the responders felt

that receiving the reports identitlied by the bibliographic search tn

microform would be satisfactory. Coupling this response with the

response to muestion I-B provides an endorsement by the patron for the

Inclusion of microform in Library holdings.
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G. SPECIAL CONSIDERATION OF SELECTED QUESTIONS

The three parts of question 1-B and question 1-C required that the

responder record his subjective opinion to the interrogatory statement.

Since subjective responses do not lend themselves to direct interpreta-

tion or to comparison either between responders or among groups of

responders, the techniques of attitude scaling have been developed and

used in the soft sciences, sociology, psychology, to provide a means of

comparing subjective responses.

For the subjective que tIcna in the Technical Information Services

Questionnaire an attitude scale was constructed using the Method of

Smated Ratings. This method was selected from the four most common

techniques because it d&d not require a panel of experts to classify

the questions into categories of favorability. For the technique

employed, all questions are considered favorable to the overall objec-

tive of having microform holdirgs in the ITC Technical Library.

Each question was subdivided into the same four categories that

vete used in the tabulation of the Questionnaire as discussed above.

The normalized scores were calculated and rounded to the nearest integer.

Table III gives these normalized values.

TABLE III

NORItALIZED SCORES FOR SUMMATED RATING ANALYSIS

Question Response

No C ent Disagree Uncertain Agree

Ibl 0 1 1 2
Ib2 0 1 1 2
1b3 0 1 1 2
I c 0 1 1 2
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The normalized values were then applled to returned questionnaires in

order to obtain tha distribution of raw scores presented in Table IV,

TABLE IV

DISTRIBUTION OF SCORES FROM SUMMAIED RATING ANALYSIS

Score Frequency Score Frequency J Score Frequency

8 14 5 13 2 7
7 9 4 10 1 7
6 19 3 8 0 6

To obtain a more meaningful scale, the raw scores were transformed

into T scores using the relation T - 50 + 10 ( -) where X is the

raw score, X is the mean of all raw scores, and S is the standard devia-

tion of raw scores. The T statistic which has mean 50 and standard

deviation 10 is frequently used to provide a standard interpreation of

scoreE, free fron, differences in means and standard deviations. R,_f 8

Thes results of the transformation of scores are presented in Table V.

TABLE V

FREQUENCY OF T SCORES

Raw T Raw T Raw T
Score Value Frequency, Score Value Frequency Score Value Frequency

8 65.99 14 5 50.52 13 2 35.04 7
7 60.84 9 I4 45.3 10 1 29.88 7
6 55.68 19 j3 40.20 C0 24.72 6

It can be seen that there are more scores in Table V above the mean

than below it. The T values are tightly grouped above the mean and are

spread more below the mean. A zone 1.6 standard deviations above the

mean includes all high scores while the zone to include all low scores
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must be 2.3 standard deviations below the mean. Thus, it can be con-

cluded that the responders to the Technical Information Services

Questionnaire tended to be more favorable to microform than an average

group would be.

During the development of the attitude scale mentioned above, the

question arose as to whether the four questions being considered really

lent themselves to attitude scaling. To test this concept, a scalogram

was constructed using techniques reported by Edwards. [ef. 8 The

purpose of the scalogram was to determi-e the coefficient of reproduci-

bility which represents the degree of azcuracy with which the responses

to the statements being scaled can be reproduced from the total scores

alone. Coefficients of 0.90 or greater are generally accepted as

meaning that attitude scaling techniques can be freely applied to the

questions.

The coefficient of reproducibility was calculated by determining an

ideal pattern for each possible score, determining the number of varia-

tions from the idealized pattern for each responder, and summing the

variations or errors for each responder to obtain the total number of

errors. Table VI summarizes the idealized pattern for each possible

score. Analysis of the ninety-three completed questionnaires using the

idealized patterns of Table VI resulted in a total of 130 errors. The
E

coefficient of reproducibility, R, was calculated as R = 1 - TR where

E is the total number of errors and TR is the total number of responses.

For the Technical Information Services Questionnaire, the coefficient of
130

reproducibility was calculated to be 0.651 = I - 377 . This value is

well below the 0.90 level and implies that the questions under con-

sideration do not readily lend themselves to attitude scaling.
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TABLE VI

IDEALIZED PATTERNS FOR SCALOGRAM ANALYSIS

Question Number

2 3 4

Total Score Ideal Responses

12 3 3 3 3
11 3 3 3 2
10 3 2 3 2

9 3 1 3 2
8 3 1 2 2
7 2 1 2 2
6 2 1 1 2
5 1 1 1 2
4 1 1 1 1
3 1 1 1 0
2 0 1 1 0
1 0 0 1 0
0 0 0 0 0
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V. ANALYSIS OF PRESENT HOLDINGS AND GROWTH CONSIDERATIONS

The problem of housing a rapidly growing collection of material is

a problem in the DTC Library as it is in most established libraries.

Today the present areas are marginally satisfactory but will be unsatis-

factory in the near future unless actions are taken to reduce the

physical size of the holdings. This section discusses the space avail-

able at the two facilities, estimation of the present holdings, projec-

tion of acquisition rates, and the impact of projected acquisition

rates on available space.

A. SPACE AVAILABILITY

The two facilities of the DTC Library have only limited amounts of

space available for housing the library collection. Table VII summarizes,

by designated use, the shelf space in linear feet available, presently

occupied and for expansion. It should be noted that space for expansion

TABLE VII

LINEAR FEET OF SHELF SPACE BY USE AND FACILITY

Occupied Expansion Total

Bound Periodicals 1470
Dugway 1320* 150 1470
DTC 0 0 0

Books 807
Dugway 618 120 738
DTC 66 3 69

Documents & Reports 1680
Classified 560

Dugway 384 16 400
DTC 152 8 160

Unclassified 1120
Dugway 501 467 968
DTC 138 14 152

*Includes 450 linear feet used for current periodicals
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is severely limited at the DTC facility. The eight feet available for

classified expansion are a safe that presently houses microfiche and

microfilm. However, the vault that accounts for the remaining class-

ified area has, in addition to having all shelves filled, several stacks

of material piled on the floor that are too large for the safe.

At Dugway, the classified material is housed in 48 safes that are

kept in a secure room. There is no floor space left in the room for

additional safes and no plans to improve another area to the level

required for designation as a secure room. This facility is not as

cramped for space as is the DTC facility.

B. ESTIMATE OF PRESENT HOLDINGS

During the initial phases of this study, it was felt that obtaining

an exact estimate of the size of the library holdings was of supreme

importance. To this end a sampling program was developed that was to

utilize the library's two card files, one at each facility, and was to

proceed as follows: arrange all cards in a file drawer neatly; using

the adjustable slide in the drawer compact the cards until no further

compaction was possible; measure the total length of cards in the

drawer; select a one inch sample of cards from the front, the middle,

and the rear of the drawer; count the number of cards in the sample.

By averaging the count from all thesamples an estimate of the number

of cards in an inch qf drawer space was to be obtained. Application

of this estimate to the total number of inches of cards was to produce

an estimate of the total size of the collection.

The plan was applied to the DTC facility and the measurements taken.

However, when the plan was applied to the Dugway facility, unanticipated

complications arose that made the plan useless. It had been assumed that
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both facilities had the same policy with regard to card files. This was

a poor assumption since at Dugway the only acquisitions that are entered

into the card file are those acquisitions with provided reference cards

or those for which reference cards can be obtained from the Library of

Congress. At DTC, cards are prepared or obtained for all acquisitions.

Additionally, the Dugway facility does extensive cross referencing of

those materials filed while the other facility does no cross referencing.

Based on these complications, the plan was scrapped. In the search

for an alternate method of obtaining the total collection size, the

importance of this value degenerated until, in the final analysis, it

was determined that it would make no contribution to the goals of the

study.

C. PROJECTED ACQUISITIONS

The value of being able to estimate the future acquisitions of a

library is of recognizable consequence and would be of value in planning

future space requirements, estimating manpower expenditures, and deter-

mining budget levels.

To obtain a basis for predicting future acquisitions at DTC, it was

necessary to employ two techniques to obtain the yearly acquisitions for

the DTC library. Since only limited information was available for the

years prior to 1967, data was collected for 1967, 1968 and for the first

125 days of 1969.

For the DTC facility, the technique employed took advantage of the

card file. A physical count was made of all cards in the card file

recording by year the number of classified reports, unclassified reports

and books acquired. During the counting process it was noted that some

cards, less than 1%, had no dates and the other cards had only the date
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of publication, and not the publication and the acquisition dates. Those

cards with no date were not counted while those with only a publication

date were assumed to have been received during the year o& publication.

The validity of the latter assumption was ascertained Juring discussions

with the librarian at the DTC facility. His experience was that the

number of acquisitions increased in December due to the policy of some

originating agencies to publish as many reports as possible prior to

submission of the annual historical report. Since for books the

assumption is not as valid, the number of books acquired in a year was

checked against purchase orders to identify those older books obtained

in the years of interest.

The technique used at the Dugway facility was, of necessity, dif-

ferent. Here, the periodical Technical Library Bulletin was used.

This Bulletin lists all the acquisitions of the DPG facility since

the publication of the last bulletin. Beginning in 1969 the acqui-

sitions of both facilities are listed in the Bulletin with an

indicator to identify those acquired at each facility. The procedure

was to physically count the number of acquisitions of each type by

year being certain to exclude those received by the DTC facility

during 1969.

The results of the count at each facility for the years 1967 and

1968 and the first 125 days of 1969 together with a projection of the

total acquisitions for 1969 are tabulated in table VIII. The

projection figures were calculated using the values for the first

125 days and by assuming that the projected value Y was obtained from

Y - 26-5 X where X is the physical count of acquisitions of a type to
125

15 May 1969. The validity of the constant acquisition rate assumption

is based both on a comparison of Lhe number of listings in each
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Technical Library Bulletin for a one month period and on comments of

the Librarians that the number of new items obtained in any month is

about constant except for an increased load in December that is count-

ered by decrease in the January load.

Knowing the past yearly acquisitions, the problem was to determine

a suitable model for predicting future yearly acquisitiovs. The re-

marks of W. N. Locke of Massachusetts institute of Technology during a

panel discussion oUt libraries and computers at the 1969 Spring Joint

Computer conference gave some direction of an area of search for an

appropriate model. Mr. Locke said, "...(the) outpouring of written

words is going up ten percent a year..." Fef. I The implication

drawn from this statement was that a linear relation would satisfac-

torily model the growth of library acquisitions.

The model selected was a linear regression model having the sta-

tisitical form Y = A + BX + E where Y is the number of volumes

acquired in years X, A and B are parameters and E is the correction for

error. The method of least squares was used to obtain estirmates of the

parameters A and B. The assumptions made for the model were that the

Y's, for a given X, are independent and have normal distribution with

mean A + BX and common variance. Additionally, it was assumed that the

failure of the model to fit the observations exactly is rolely a

function of errors. j•f. 1-

The application of the model to the yearly acquisition values for

the DTC Library resulted in the values of A and B in Table IX.

Additionally, this table also contains the correlation coefficient, R,

for each of the twelve cases studied. For the analysis, the year was
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TABLE IX

RESULTS OF LINEAR REGRESSION ANALYSIS

Material Unclassified Classified Total
te o Ueports Reports

AR A R A B R A B I R' I
Dugvay 73 28 .5000 404 191 .9903 360 84 .7534 837 303 1.000
DTC 6 13 .9912 475 -40 .7887 480 105 .7447 961 78 p5233

Combined 66 51 1.7829 879 151 .99969873 189 .864 1798 381 .9500

transformed to a smaller value using the relationship YU = YA - 1966

where YU was the value of the year used in the linear model and YA vas

the actual year value.

The summarized results of the linear analysis generated two areas

that bear discussion. The first is the calculated negative value of B

for unclassified reports at DTC. This was a surprise since it is gener-

-Ily accepted that the amount of printed material is on the increase

and since the value ox the same parameter for Dugvay Facility was

positive. From 'fable VIII it can be seen that there was an appreciable

decrease in the number of reports in this class received in 1967 (453)

to the number received in 1968 (359). Also, the projected number of

unclassified reports to be received in 1969 (373) is much lezs than

the 1967 level and orly slightly larger than the 1968 level. When the

method of least squares was applied to this data, the deviation from a

best fit line for the 1967 value was so large that it overrode the

deviations for 1968 and 1969 producing a projected decrease in the

acquisition rate. While statisticslly this parameter estimate is valid,

it must be considered with caution in analysis until more data can be

obtained to refute or confirm the estimate.
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The second area is th4 correlation coefficients. Note that all

coefficients are above 0.5 and that five values are above 0.90. Since

only three data points were used for each of the twelve regressions, it

is surprising that the correlation coefficients are so high. It would

be an easy and, possibly, logical extension of the study to conclude

that these values serve to verify the model. However, such a conclusion

would be misleading. A more reasonable conclusion is that the correla-

tion coefficients are encouraging and indicate that more data should be

obtained to assist in verifying the model.

Due partly to the small number of data points in the linear regres-

sion model, three samples for each case, the standard error of estima-

tion for each category (Table X) was quite large. This value, calcu-

lated by d4vidtng the sum of the squares about regression by N-2, where

N is the sample size, can be used to establish confidence limits on the

various parameters of the model. For this study, the establishment of

confidence limits is futile due to the large standard error of estima-

tion and the small sample size. To illustrate this claim, consider the

category classified reports for the Dugvay facility. The standard

error of estimation. SE, is 103.7.

TABLE X

STANDARD ERROR OF ESTIMATION

Books Unclassified Reports Classified Reports Total

Dugway 67.4 38.0 103.7 1.7

DTC 2.4 41,.1 133.1 179.6

Combined 56.7 6.12 155.1 177.2
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To translate this value to the estimated standard deviation of a

predicted Y value for a given S value, the relation used is

/Xi2lSY - (SE) I+ ( )

where X is the value of interest, X is the average of the X 'a used in

the prediction and N is the sample size. For the problem in question

for 1970, year 4,

SY - (103.7)\ + + + ((4 - 6)2 / 14) - 228.1

To get the upper 100 (1 -o<) percent confidence limit on Y the rela-

tionship used is YU - YE + SY(t(1 + B) n - 23)

where YE is the estimate from the linear regression rodel, B - 1 -CK

and t is the value from Student's t distribution with n - 2 degree6 of

freedom. For the example being considered, for(>Yu 0.10, the corres-

ponding t value is 6.314. Applying this to the SY produces a value of

1820 vhich is nearly four times as large as the value of YE, 496.

D. EFFECT OF PROJECTED ACQUISITIONS ON SPACE AVAILABILITY

The utilization of the estimated number oi volumes to be received

by the Technical Library was to determine when the space presently

unoccupied at each facility would become filled. To make this determina-

Lion, it was necessary to obtain an estiuate of the average numbe, of

books, reports or documents that occupy a length of shelf space. This

estimate was obtained by physically counting the number of volume& on

each full three foot shelf at both facilities and the mean and standard

deviation calculdted (.able Xl). it is obvious from this table that



tie probtbility that the n,'mber of books and the number of clssified

or unclassified reports occupying three feet of shelf space came from

the same population is fairly small and thus books must be considered

separately from reports when determining the utilization of available

space.

TABLE XI

MEANS AND STANDARD DEVIATIONS OF THE NUMBER OF VOLUXES

OCCUPYING THREE LINEAR FEET OF SHELF SPACE

Facility Books Unclass. Reports Classified Reports

Mean Std Dev Mean Std Dev Mean Srd Dev

Dugway 30.7 5.9 142.8 32.2 97.9 33.3

DTC 30.5 5.4 189.1 21.5 101.9 30.2

it is not readily apparent from the table whether or not the number

of classified reports and the number of unclassified reports came from

the same population. To test this conjecture, the Mann-Whitney U test

was applied to the data used to calculate the values of Table XI. This

nonparametric test was chosen over parametric tests because the assump-

tion of a distribution for the number of reports occupying three linear

feet of shelf space 4ppeared too restrictive. The hypothesis that the

sample of classified reports and the sample of unclassified reports

came from the same population was rejected at the 0.05 level of

significance. [Ref. 1] Thus each type' of report must be considered

separately when considering available shelf space.

To determine how many years of growth the library had until alI

shelving areas were filled, the ntumber of volumes, N, that could be

shelved in the space available was calculated for the categories of

books, classified reports and unclassified reports using N =?SP (R)
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where SP was the linear feet of space ivailable and X was the mean

number of volumes that could occupy a three foot shelf.

Next, the number of years needed to acquire the value of N for

each category was determined by applying the linear model Y, = A +

BX, X, = 4, 5,... where Xi was allowed to take on increasing value

until the sum of the Yi's exceeded N for the category being studied.

The results of these calculations can be found in Table XII.

No attempt was made to calculate values of X that would be of

greater confidence since, as previously mentioned, the application of

confidence calculations to the estimates of Y would be futile due to

the large values of the standard error of estimation and to the small

sample size. It can be seen that the critical area at Dugway is classi-

fied reports while DTC has criticality in both books and classified

reports.

TABLE XII

EFFECT OF ACQUISITION RATES ON SPACE AVAILABILITY

Books Unclassified Reports Classified Rep~rts

No. of Yrs. needed No. of Yrs. needed No. of Yrs.
Vols. to to acquire Vols. to to acquire Vols. to needed
Capacity Capacity I Capacity to acquire

Dugway 1230 C6 12152 < 7 522 4i

DTC 30 e i 983 4 4 272 ZI

E. PERIODICAL AND ABSTRACT COLLECTION

To this point little has been said about the periodical and abstract

holdings of the Technical Library. The exclusion of this topic has

been intentional since periodicals and abscracts are handled differently

than other material in the Library operation.
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Presently, only the )vqeav facility shelves bound copies of

periodicals, The DTC facility maintains a rack for current periodicals

end for retention of all issues in the current- volume. This means that

periodicals are heid in unbound form for approximately a year before

they are sent to the Dugway facility for storage or are eliminated from

the collection.

bhe two facilities subscribe to 281 periodicals of which 43 are

received by both facilities. These periodicals range from the light,

general int~erest military publication to the more scholarly publica-

tions of the numerous technical societies. The decision to bind and

retain a particular publication is rather arbitrary and is based more

on the money available for binding than on the future needs of the

patrons for the publication. Thus, several journals were bound for one

or two years when funds were plentiful and then, when funds became

limited, were eliminated from binding and from retention as loose

copies. Some publications with extremely limited interest have been

bound in both lean and fat fund years. The Library Journal, a publi-

cation concerning library procedures and operations, is an example of

this situation, and would be of interest to only those eight or ten

persons working in the Information Analysis Branch.

The arbitrary binding policy makes the determination of growth

rates and prediction of spara required to housc periodicals in the

future extremely difficult. In 1967, 320 volumes were bound a'aa in

1968, 411 volumes were bound at a cost of nearly ^l,600.00. The

approved budget for 1969 included slightly more than $1,400.00 for

binding of approximately 400 volumes while the budget request for 1970

solicited $1,600.00 to bind an estimated 400 volumes. Assuming that a
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oound volui.c of perX.'d. cals is Lte same size, on the average, as a

book, the space available for periodicals should last more than five

years at the present rate of binding.

As was mentioned previously during the analysis of the Technical

Information Services Questionnaire, serious consideration should bE

givcn to conducting a study to determine which of che 281 periodicals

are of most interest to the patrons in order to establish policies

relative to which periodicals to bind and retain. This study should

also consider the possibility of obtaining microfilm copies uf

periodicals for retention as opposed to binding hard copies. Ninety-

four of the periodicals curiently being -eceived are available on

microfilm for both back and current volumes. Additionally seven others

have current volumes available. The cost of a yearly volume varies

from $53.00 to $3.00 with the average being about $12.00, This cost

appears high at first glance when compared with the estimated average

price of $4.00 for binding a yearly volume. However, if microfilm were

to be selected over binding, the number of copies of each periodical

could be reduced since it would no longer be necessary to receive one

copy which is set aside strictly for binding.

The Library's collection of abstracts relating to the technical

areas encompassed in the CB field is complete and is being increased

yearly through subscriptions to the most important abstracting services.

The shelving problem for abstracts is not acute at the present time.

Predictions of growth are difficult because of the ever expanding

abstractirg services being provided. Abstracts do use up large

amounts of shelf space. The Library's collection of Chemical Abstracts

dates back to 1920 and occupies 75 linear feet of shelf space.
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Ti-as one publication requires rw.irly two and one half feet to house a

current year's publication.

To be effective and of value to the patron, abstracts must be in a

form that allows the patron to be able to turn to the index and identi-

fy material of interest, to quickly turn to this material and to return

again to the index. Abstracts in microform do not provide this capa-

bility and, thus, to be of most value to the patron, abstracts should

be retained in hard copy and policies should be established to provide

the space needed for abstracts.
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If space is to be available to house future acquisitions, policies

must be established that indicate what material is to be retained and

in what form this material is to be added to the collection. These

holding policies should complement the usual weeding and screening

policies routine to all libraries. Sinec the needs of the DTC Techni-

cal Library are different from those of other technical libraries, the

holding policies that are proposed reflect the Library's mission, the

cyclic nature of the CB field and apply to either facility.

A. POLICIES RELATING TO PRESENT HOLDINGS

For material already in the Technical Library's collection, these

holding policies are proposed:

With the exception of DTC generated or sponsored work, a single

copy of area studies and other reports containing maps, blueprints,

invoived structural drawings, or numerous oversized pages or photo-

graphs should be retained as hard copy. Two copies of DTC material

should be retained.

A single copy of all reports, except DTC reports, should be

retained. When available from Defense Documentation Center, micro-

form copies of these reports should be obtained and, upon receipt, the

hard copy should be destroyed. Two hard copies of DTC reports should

be maintained if the Library is to continue to be the Command reposi-

tory. Otherwise, retain one hard copy of each bTC report.

Eliminate multiple copies of books that have not been circulated in

more than eighteen months.
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Abstracts should be retainpd as hard copy.

B. eOLICIES RELATING TO FUTURE ACQUISITION

The proposed holdin; -nl4cip R nr future acquisitions are:

For reports received as direct distribution in hard copias,

initiate action to obtain from DDC a microform copy of all reports that

are not DTC originated or sponsored and that do not have numerous maps,

oversized pages, photoRraphn or blueprint-like figures. Route the hard

copy as part of the Selective Dissemination of Information System and

destroy the hard copy when the microform copy has been received. For

DTC reports, retain two hard copies. For other reports, retain one

hard copy.

Reports received as secondary distribution should be retained in

microform.

Books should be retained in single copy except for thosc that are

considered reference material or for which heavy demand is anticipated.

Sufficient copies of books in the exceptional category should be

retained to satisfy patron demands.

Periodicals that are in high demand should be bound and retained

as hard copy.

Abstracts should be bound and retained as hard copy.

C. DISCUSSION OF PROPOSED HOLDING POLICIES

The holdtng policies proposed above are not the only possible

policies and would not, if fully implemented, lead to the maximum

collection. Rather they reflect the thinking of the Library staff,
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The propriety of retaining only one copy of most reports might be

questioned. Considering that it takes on the average only seven days

to receive an order from DDC, the necessity of having multiple copies is

minimized. Since few projects at DTC are short fuzed, this seven day

waiting period is tolerable. Additionally, the one copy policy is in

keeping with the measures of effectiveness for the Library proposed

earlier.

The policies concerning periodicals should be considered stop gap

measures until a study can be conducted to determine what periodicals

should be retained on a continuing basis.

These policies are not sacrosanct nor are they static. As needs

and technology change, the policies must also change.

For implementation of the policies, future acquisitions can be

implemented as a whole while those for present holdings must be imple-

mented in kicrements if routinp library operations are to continue. At

both facilities the initial action should be imptementation of the

policy for cldssified reports. The second step should be implementation

of the same policy to the unclassified reports. The thi-d action at

the Dugway facility shouild be the policy on periodicals while at the

other facility, the book policy should be implemented. These steps

attack the areas in order of their criticality.

D. IMPACT OF HOLDING POLICIES ON SPACE AVAILABILITY

It can be anticipateJ that complete implementation of the proposed

holding policies will require several months to accomplish and that
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acquisitions.

To evaluate the magnitude of this increase ir available space,

consider the acquisitions for the year 1968 (Table VIII). Assume that

all duplicate copies have been eliminated and that less than 1% of all

reports received are DTC generated and less than 5% of all reports

contain maps, detailed drawings or numerous photographs. Table XIII

presents the space required to house the 1968 acquisitions entirely as

hard copy and then afLer applicatiou of the proposed holding policies.

The amount of space needed to house the entire year's acquisitions for

both facilities is reduced by utilization of the holding policies to

0.38 of the amount needed without the holding policies. As mentioned

previously, the critical area at both facilities is classified holdings.

Utilizing the holding policies, the amount of shelf space needed at the

DTC facility to house the 1968 classified acquisitions is reduced lo

0.11 of that required for all hard copy holdings while at the Dugway

facility the figure is 0.10.

TABLF XIII

SPACE REQUIRED TO HUUSE 1968 ACQUISITIONS

IN LINEAR FEET

Without rtoidiua roilcies Witn holding Policies

Clas Uncl Books Total Clas I Uncli Booka Total

Dugw.Ay 13.6 17.3 18.3 49.2 1.3 2.3 18.3 21.9

DTC 14.6 5.6 3.0 23.2 1.7 1.1 3.0 5.9

The space savings resulting ftiem implementation of the proposed

holding policies are appreciabic. Extrapolating the values above to the

future growth, it can be so&aely conjectured that the proposed holdings
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It can be anticipated that impIementa.ti.r-j- the r,. •sed hoidi rg

policies will result in consternation and lamientations to some of the

Library patrons. Tnts vocal group will be a minority as indicated by

the results of the Technical Information Services Questionnaire. Recall

that 59% of those responding to the questionnaire favored having docu-

ments and reports on microform, When queried as to the effect on pro-

ductive effort of having reports and documents available in microform,

assuming that adequate readers were available, only 77. anticipated a

decrease in productive effort.

To reduce the discontent that could result from acceptance of the

holding policies, a program should be developed to educate library

patrons about microform. Included in this program should be a discus-

sion of the limited storage space available at each facility, a demon-

strati(ht i now to use each type of reader and reader/printer in the

Comand, a statement of policy for making hard copy from microform and

other information that would serve to gain the support of tVe patron.

Coupling this program with implementaticn of the bibliographic search

program or the selecti.'c dissemiration of information program would

better utilize che time of the patron dn. would avoid undo interrnn-

tiln of the patron's routine.
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VII. EQUIPMENT CONSIDERATIONS

Considering that the advantages of microform outweigh the dis-

advantages; that DDC provides users with microform copies of reports

at no cost to the user; and that appreciable amounts of space are

saved utilizing microform, the unexpressed conclusion of this study

must be that micraform must be included in the holdings of the Deseret

'kst Center Technical Library in ever increasing amounts. This in-

clusion requires that special equipment be provided for both the

library and the patron in order to facilitate the use of the micro-

form. Presented in the colloquy that follows are considerations

concerning an in-house capability of producing and reproducing micro-

forms and concerciing the selection and distribution of microform

readers and reader/printers.

A. IN-HOUSE MICROFORM PRODUCTION AND REPRODUCTION

During the initial phases of this study, it was learned that

purchase of a step-repeating microfiche camera was being considered.

This camera was to be used to reduce material presently in the Library

collection to microfiche. The decision hinged on the availability of

money and on allocation of additional floor space to house the camera

and ancillary equipment. While these two factors are important, they

do not represent the entire decision process and do not provide an

alternative process for obtaining microforms.

The task of microforming a set of records can be accomplished by

either purchasing the equipment required or by contracting with a

commercial microform production firm. The advantages of the first
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method include use of library staff personnel who are familiar with

the records; accomplishment of small jobs quickly and rensonably;

immediate availability of records throughout the process; and circum-

vention of the problems related to transferring classifiee material

from location to location.

On the other hand, the contractorial method requires no capital

investment; does not tie up critical floor space; is fester for large

jobs since those doing the filming do not have to do routine library

work; and will probably result in a better quality product. Ref. l2

Specifically, for the DTC Technical Library, the purchase of a

camera seems to be uneconomical. The capital outlay for an adequate

camera would be about $3,000.00 to which must be added the cost of

training an operator and remodeling an existing space to provide ade-

quate ventilation, lighting con.:iti.s and electrical load. Also, the

mission of DDC, to supply microform free of cost, opposes this outlay

of capital. If che portion of the material selected for microfilming

and available from DDC were removed, the remaining portion would be very

small consisting of extremely old documents and of documents whose

origin is outside the U. S. Government. This small portion could be

retained easily as hard copy or could be reduced to microfilm by a

contractor for less cost than possible through in-house methods.

There are several machines available on the market to reproduce

copies of "fcrofiche. The average cost of a machine is about $1,000.00.

Considering that the majority of fiche in the Library were or would be

obtained from DDC, the need for a reproducer is non-existant since

additional copies could be ordered from DDC at no cost. Granted there

is a delay of from five to seven days from ordering to receipt, but as
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the measures of effectiveness indicate, this delay would not be

detrimental to the patron's productive effort.

B. MICROFORM READERS AND READER/PRINTERS

The question of whether to have microform readers and reader/

printers was answered when microform was introduced into the library

system. For the DTC Technical Library, the questions of which type of

and how many readers and reader/printers to purchase need answers.

There is a virtual potpouri of readers and reader/printers avail-

able. They vary in cost for a reader from about $15.00 to as much as

$350.00 with an average price of $100.00, and for a reader/printer from

$1,000.00 to $1,400.00 with an average price of $1,200.00. The size

range is as wild with some as large as console television sets and some

small enough to fit in the pocket. The cuddly reader proposed by

Wooster LRef. 3: has not been developed but portable readers are

available that can be tossed in a briefcase and used while traveling

or in bed during periods of restlessness.

The Defense Documentation Center reprinted in 1968 a survey of 23

microform readers and three reader/printers which lists 16 character-

istics of the machines but which maKes io a.tempt co evaluate the per-

formance of the machines. [Ref. 113

In July of 1968, the Redstone Scientific Information 'erter puj-

lished a report containing a general evalu&tion of the lj. microfiche

readers and two reader/printers available to Redstone. Ref. 11 The

readers are classified as portable and nonportable and the one from

each class that best met the needs of the Center was designated as the

"best buy". The reader/printer that best met the needs was alao

identified. Sinct the needs of the Redstone Center paraliel quite
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I closely the needs of the DTC Technical Library, the readers and reader/

printer identified as best buys would also be sound investments for

DTC.

If it were desired to condutt a study to compare newer readers and

reader/printers, a check list developed by DDC could be used. ERf. 13J

This Buyer's Guide for Microfilm Reader Evaluation provides a method

for subjectively evaluating physical and operating factors of several

machines and then generating a comparative score for each machine by

assigning rankings to the subjective evaluations.

The problem of the distribution of readers within a command is not

as well documented. The ideal would be for each patron to have a good

reader available at his desk or work area but the cost of such a policy

would be prohibitive. The portable pocket sized readers are inexpensive

but are not suited for heavy work or for prolonged viewing.

To provide some insight into the distribution question, the use of

readers within a command was modeled as a queueing system using the

classic machine interference problem as the basis of the model. This

model considers the utilization of one or more microform readers to

provide service to a finite number of patrons. In the classical model,

readers are called servicemen and patrons are called broken machines.

[Ref. 15j Poison arrivals and exponential service times were assumed

due to the lack of historical data from which other distributions could

be determined. The system was further assumed to be a first-in-first-

out system with no priorities and the time reference was redefined so

that the periods of time when patrons would not be working were

eliminated.
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With these assumptions, it was possiole to obtain closed form

equations for the expected waiting time in queue for a person delayed,

Wq. The equations used were:

Pn Po(n

1+n=1 noc c! cn-C

non~
Pn Po (c) (m) oe n< c

Po (c )n (m) c n -C m

cA-t

Wq 1 n~ (n-c) Pn
Sn=c+l

where Po is the steady-state probability that there are no patrons

waiting or being served, Pn is the steady-state probability that there

are n patrons waiting and being served, m is the number of patrons, c

is the number of readers, ,A is the service rate, and At is the arrival

rate. [Ref. i
The model was applied to 48 ratios of service to arrival rate for

two, three, and four readers and five, ten, 15 and 20 patrons using an

IBM 360 computer to perform the calculations. Results of this applica-

tions are record in Table XIV. To provide more generality to the

analysis, the value ofk , the arrival rate, was made one for each

ratio thus providing many possible ratios for each A and,/. . For

example, consider the case where A andA, both equal one. The ratio

ofl 4/ is also equal to one. The wait in queue resulting from this
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case for a given m and c can be applied to any c&se where A equalsvL- ,

for example A - 0.25, A -A 2.0.

A side co- ent on computer procedure is in order. The IBM 360 has

a limited capacity for integer numbers. It was found that 14 factorial

was the largest factorial that the machine could handle. In order to

consider sections of 15 and 20 patrons, it was necessary to use

floating point numbers for the factorial values and thus the factorial

of the numbers from 0 to 20 were input to the computer rather ihan

being computed within the machine. Tc determine if any bignificant

difference was being generated by using floating point numbers, a

second program was run using the exact integer values of the factorials

from 0 to 14 and the value of 14 factorial for the remaining values.

Comparing the two runs showed no difference in the values for the

probability of any wait for 5 patrons, 6ifferences in the fift'i decimal

place for the ratios of A to4l of less than one for ten patrons and

differences of the fourth and fifth decimal places for comparable

values for 15 patrons. It was not possible to make meaningful compari-

sons for 20 patrons. The conclusion of this study was that there was

no significatn effect on the results of the study resulting from the

use of floating point numbers.

The results of the model were applied to the Deseret Test Center

situation in order to determine the number of readers that should be

obtained for each staff section. The minimum level of service con-

sidered was eight hours. In other words, if a patron had to wait more

than eight hours to use a machine, his productive effort would be

negatively affected. On this basis, staff sections with five or less

patrons shruid be allotted one reader, sections with five to ten
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TABLE XIV

EXPECTED WAITING TIMES, IN HOURS, FOR DELAYS IN QUEUE

Service Arrival Readers Patrons
Rate Rate 5 10 15 20

0.25 1.00 2 0.47 5.83 20.53 40.01
0.33 1.00 2 0.66 7.37 21.07 36.18
0.50 1.00 2 r' q8 8.11 18.00 28.00
0.67 1.00 2 i.l0 7.51 14.99 22.49
0.75 1.00 2 1.21 7.12 13.78 20.44
1.00 1.00 2 1.26 6.00 11.00 16.00
1.25 1.00 2 1.23 5.12 9.12 13.12
1.33 1.00 2 1.21 4.88 8.64 12.40
1.50 1.00 2 1.16 4.44 7.78 11.11
1.67 1.00 2 1.11 4.07 7.07 10.06
1.75 1.00 2 1.09 3.92 6.73 9.63
2.00 1.00 2 1.01 3.50 6.00 8.50
2.50 1.00 2 0.88 2.198 4.88 6.88
3.00 1.00 2 0.78 2.A4 4.11 5.78
3.50 1.00 2 0.69 2.12 3.55 4.98
4.00 1.00 2 0.63 1.87 3.12 4.37

0.25 1.00 3 0.04 1.30 7.24 21.10
0.33 1.00 3 0.07 2.11 10.25 24.04
0.50 1.00 3 0.14 3.48 12.05 22.00
0.67 1.00 3 0.21 4.07 11.25 18.74
0.75 1.00 3 0.24 4.16 10.67 17.33
1.00 1.00 3 0.32 4.02 9.00 14.00
1.25 1.00 3 0.36 3.59 7.68 11.68
1.33 1.00 3 0.37 3.57 7.33 11.09
1.50 1.00 3 0.39 3.33 6.67 10.00
1.67 1.00 3 0.40 3.12 6.11 9.10
1.75 1.00 3 0.40 3.02 5.88 8.73
2.00 1.00 3 0.40 2.75 5.25 7.75
2.50 1.00 3 0.39 2.32 4.32 6.32
3.00 1.00 3 0.37 2.00 3.67 5.33
3.50 1.00 3 0.35 1.76 3.18 4.61
4.00 1.00 3 0.33 1.56 2.81 4.06

0.25 1.00 4 - 0.25 2.13 11.22
0.33 1.00 4 - 0.50 3.85 14.08
0.50 1.00 4 0.01 1.14 6.71 16.07
0.67 1.00 4 0.02 1.70 7.58 15.00
0.75 1.00 4 0.02 1.91 7.59 14.22
1.00 1.00 4 0.04 2.25 7.00 12.00
1.25 1.00 4 0.05 2.31 6.24 10.24
1.33 1.00 4 0.06 2.3.0 6.01 9.77
1.50 1.00 4 0.06 2.25 5.56 8.89
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TABLE XIV Continued

EXPECTED WAITING TIMES, IN HOURS, FOR DELAYS IN QUEUE

Service Arrival Readers Patrons
Rate Rate 5 10 15 20

1.67 1.00 4 0.07 2,17 5.15 8 15
1.75 1.00 4 0.07 2.13 4.98 7,84
2.00 1.00 4 0.0O 2.00 4.50 7,00
2.50 1.00 4 0.09 1.76 3.76 5.76
3.00 1.00 4 0.09 1.56 3.22 4.89

* 3.50 1.00 4 0.09 1.39 2.82 4.24
4.00 1.00 4 0.09 1.25 2.50 3.75

patrons should receive two readers, ten to 15 patrons should require

four readers, while sections with 15 to 20 patrons should require four

or more readers. If the section size is disregarded, an adequate

distribution of one reader for every four patrons would insure that

patrons would not have to wait more than eight hours in over 75% of

the cases examined. Table XV summarizes the application of the above

formulas to the DTC sections and increments the introduction of readers

into the command.

The distribution of reader/printers throughout the command must be

restricted to prevent the unauthorized reproduction of classified

material and to prevent a patron from arbitrarily making hard copies

of all microform documents in his possession. The reasoning for the

first problem is obvious but the second bears explanation. The

average sized document distributed by DDC contains between 70 and 80

pages. [R ef. i16 At present, it costs about 11 cents to make a copy

of a page from a microform or more than $7.70 per document. This cost

is greater than the $3.00 cost of obtaining a hard copy directly from

DDC. The distribution of reader/printers within DTC should be

restricted to one for each library facility and one for each of the

four directorates.
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TABLE XV

DISTRIBUTION OF MICROFORM READERS

Office Present Phase I Phase II Total

Plans and Analysis Directorate
Liaison Office (S) 0 0 0 0
Technical Publications (S) 0 0 0 0
Biolcgical Systems (S) 0 1 1 2
Chemical Systems (S) 0 1 1 2
Matcrial Test (D) 0 1 1 2
Requirements Analysis (S) 0 1 1 2

Technology & Tech Support
Directorate

biological Division (D) 0 1 1 2
Chemical Division (D) 1 1 0 2
Joint Contact Point

Biological Operations Research(S) 1 0 1 2
Chemical Operations Research(S) 0 1 1 2
Informational Analysis (S) 1 1 0 2
Informational Analysis (D) 1 0 0 1
Meteorological Division (S) 0 0 1 1
Meteorological Division (D) 0 1 0 1

Test Operations Directorate
Administrative Office (D) 0 1 C 1
Instrument Division (S) 0 1 0 1
Range Instrumentation Division 0 0 0 0
Test Division (D) 0 0 0 0

Medical and Safety Office
Ecology and Epidemiology (D) 0 2 1 3
Medical Division (S) 0 1 0 1
Safety Division (S) 0 0 1 1

TOTAL 4 14 10 28

Note: Each library f.'ci!-.ty presently has one reader/printer

kS) : Foxt Douglas
(D) L'ugway



VII. SUMMARY

This paper began with a discussion of the organization and mis-

sions of Deseret Test Center, of the Information Analysis Branch and

of the Technical Library. Further, comnents were made concerning a

previous library study, These two areas of background information

served as the foundation for the rest of the study.

Measures of effectiveness for the Information Analysis Branch were

proposed that reflected the missions of DTC and the role of the

Technical Library, an element of the Information Analysa. Branch, in the

accomplishment of the DTC missions. The measures esLablished levels

of service that were considered attainable to those responsible for

the Library's operations and that would meet the needs of the patron.

The relative merito of maintaining a library collection in micro-

form were counared with the disadvantages of this type of holding. In

view of the increasing number of reports and other printed material

being received by the Library and of the large savings of space result-

ing from replacing hard copy holdings with microform, it was concluded

that the few inconveniences to the patron from microform holdings were

far outweighed by the ddvantages of including microform in the Library's

holdings.

The design, administration and results of the Technical Informa-

Lion Services Questionnaire, whose purposes were to determine the

attitudes of patrons of the Technical Library toward microform and to

determine some patron use patterns, were presented. Results of the

Questionnaire indicated that most of the Technical Library's patrons

were familiar with microform; that the patrons would be satidiied to
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have reports and documents in microform but opposed having periodicals

in this form; and that they preferred to use the library material at

their desks rather than in the Library. Selected subjective response

questions were analyzed using the attitude scaling technique of the

Method of Stm-ated Ratings. This analysis revealed that the majority

of libzary patrons favored having microform in the Library's collec-

tion. To determine how amenable the selected questions were to attitude

scaling, a scalcram analysis was performed that indicated that the

questions were not well suited for attitude scaling.

The growth of the Library was modeled as a linear regression

model in order to determine how many years were needed toreach the

capacity of the Library's shelf space. Application of this model was

made to the three categories of material - books, classified reports,

and unclassified reports - for each facility of the DTC Library. The

results were that while space would be available for limited growth of

unclassified reports and books, the classified storage areas would

reach capacity in less than one year.

Holding policies were proposed that would provide shelf space for

future growth. The separate policies presented for present holdings

and future acquisitions were to be applied to both facilities and

reflected the missions of the Library while considering the importance

of service to the patron. Implementation of the proposed policies

would result hIsubscantial availability of shelf space.

Lastly, considerations for equipment necessary to utilize the

microform holdings were presented. The purchase of a ztcp-repeating

microform camera was considered uneconomical as was the purchase of a

microfiche reproducer. The problem of determining the number of
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microform readers needed for each staff section was attacked by oodeling

the use of readers with a finite pop,:lo' 4 on, many server quplueing rAdel

similiar to the classical machine interference problem. Utilizing the

results of the model, a distribution of readers to the DTC sta'f

sections was proposed.
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